Higher Ca2+ sensitivity of triton-skinned guinea pig mesenteric microarteries as compared with large arteries.
Small mesenteric resistance arteries and the main branch of the mesenteric artery (outer in situ diameter 115 +/- 3 microns [n = 76] and greater than 1,000 microns, respectively) were skinned with 1% Triton X-100. Both preparations were mounted as rings for circumferential force measurement in an EGTA solution (free Ca2+, less than 10 nM; calmodulin, 0.3 microM; pH 6.7). Force-pCa curves were obtained by increasing free Ca2+ (0.05 to 30 microM). The resulting dose-dependent contractions, after normalization to maximal force development (arteries, 21.4 +/- 2.4 [n = 3]; arterioles, 15.3 +/- 2.1 mN/mm2 [n = 5]) were fitted to sigmoidal force-pCa curves. Values of ED50 and of the cooperativity factor h were 6.08 and 2.39 in arterioles and 5.64 and 1.64 in arteries. The higher Ca2+ sensitivity of arteriolar preparations remained at pH 7.0 at higher calmodulin concentrations and after inhibition of smooth muscle phosphatase with okadaic acid. Total myosin light chain kinase activity in crude arteriolar extracts (using [gamma-32P] ATP and isolated gizzard light chains as substrates) was approximately 25% of arterial kinase. Both kinase preparations had identical Ca2+ sensitivities. Likewise, total arteriolar phosphatase activity (using 32P-labeled gizzard light chains) was approximately 25% of the arterial activity; both phosphatases had an identical sensitivity toward okadaic acid. The ratio of kinase/phosphatase activities was identical in both tissues. Extracts of both tissues contained two isozymes of the myosin heavy chain as determined with sodium dodecyl sulfate-polyacrylamide gel electrophoresis.(ABSTRACT TRUNCATED AT 250 WORDS)